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(57) Abstract 

A container (10) for a beverage has a conventional 
external configuration with a cylindrical wall (12) closed 
by a top member (14). The base member (16) closing the 
other end of the wall (12) is shaped to form an external 
cavity (20) which extends within the container along its 
longitudinal axis (A- A). The wall (17) defining the external 
cavity (20) has a surface in contact with the contents of 
the container and mis surface has a large surface area. The 
contents of the container can be cooled, heated, or kept 
hot, or kept cold by the insertion of an insert (30) into 
the external cavity (20). To ensure good beat transfer, the 
insert (30) is push fitted into the external cavity (20). The 
insert may be heated or cooled before it is inserted, or it 
may be actuable to heat up or to cool down. The container 
(10) is configured to be substantially the same size and 
shape externally as conventional containers, although it 
does have a smaller capacity. It can therefore be filled 
on the usual filling lines. Furthermore, the container can 
be filled and treated before any insert is retained therein. 
This enables treatments such as pasteurisation to be carried 
out. 
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BEVERAGE CONTAINER WITH HEATING OR COOLING INSERT 

The present invention relates to containers. 

5 There have been many proposals for self-heating or 

self-cooling containers. Generally, however, these 
proposals have required entirely new configurations of 
containers to be provided which cannot be used on existing 
filling lines. Such containers therefore require a heavy 

10 investment by beverage manufacturers. Other proposals 
require the heating or cooling means to be incorporated 
within the container before it is filled. This generally 
prevents pasteurising, sterilising, or other treatments 
being made on the contents of the container because of the 

15 risk of damaging or adversely affecting the heating or 
cooling means. 

It is an object of the present invention to seek to 
reduce the disadvantages of prior proposals. 

20 

According to a first aspect of the present invention 
there is provided a container for a beverage having a 
tubular peripheral wall defining two spaced open ends, one 
open end being closed by a top member, and the other open 

25 end being closed by a base member, said peripheral wall and 
the top and base members defining an internal cavity for 
containing a beverage, wherein said base member is indented 
to define an external cavity which extends within said 
peripheral wall substantially along the longitudinal axis 

30 of said container, wherein said external cavity extends 

within the internal cavity, but is separated therefrom by 
said base member, and wherein said external cavity extends 
over a major part of the length of said longitudinal axis. 

35 The external cavity may be provided in any 

conventional container without affecting the external 



WO 96/19255 



PCT/GB96/00692 



-2- 

conf iguration or size of the container, although it does 
reduce the capacity thereof. This means that a container 
of an embodiment of the invention can be filled on existing 
filling lines without difficulty. Furthermore, because of 
its longitudinal extent, the external cavity provides a 
large surface area in contact with the contents of the 
container for maximum heat transfer. 

The present invention also extends to a container for 
a beverage having a tubular peripheral wall defining two 
spaced open ends, one open end being closed by a top 
member, and the other open end being closed by a base 
member, said peripheral wall and the top and base members 
defining an internal cavity for containing a beverage, 
wherein said base member is indented to define an external 
cavity which extends within said peripheral wall 
substantially along the longitudinal axis of said 
container, wherein said external cavity extends within the 
internal cavity, but is separated therefrom by said base 
member, and wherein an elongate insert is retained within 
said external cavity. 

Preferably, the insert may be selected from a 
plurality of different inserts whereby one design of 
container may be arranged to be self-heating, or self- 
cooling, or cool retaining, or heat retaining, at the 
choice of the manufacturer, retailer or user in dependence 
upon the insert chosen. 

In a preferred embodiment, the base member is formed 
from sheet material, preferably of a conductive material. 
In this respect, for good heat transfer it is important to 
retain good heat conductivity between the insert in the 
external cavity and the contents in the internal cavity of 
the container. Thus, the sheet material of the base member 
is generally metal, preferably aluminium. 
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In an embodiment, the sheet material of the base 
member is shaped to form a peripheral defining wall of said 
external cavity. It will be appreciated that one surface 
of said peripheral defining wall will be within the 
5 external cavity, and that the opposed surface of the 
peripheral defining wall will be within the internal 
cavity. 

Preferably, at least said opposed surface of said 
10 peripheral defining wall has means to extend its surface 
area. 

Such surface area extending means may be, for example, 
vanes or other configurations provided on said opposed 
15 surface. The use of an extended surface area aids in heat 
transfer. 

The container, and its external cavity, may be of any 
appropriate shape, configuration and size. In a preferred 
20 embodiment, the tubular peripheral wall is substantially 

cylindrical defining, for example, a generally cylindrical 
container or can. 

Preferably, the external cavity is substantially 
25 cylindrical with a domed, closed end. 

The container may be made by any appropriate means. 
For example, the container may be manufactured in two 
parts. Presently, it is envisaged that the container will 
30 be manufactured in three parts, namely, the shaped base 
member, the peripheral wall, and the top member. 

The container may be of any appropriate material, for 
example, of plastics material. However, as it is generally 
35 required that the peripheral defining wall of the external 
cavity be of metal or other conductive material, it is 
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presently preferred that the rest of the container be made 
of the same material. The metal of the container may be, 
for example, aluminium* 

It may be required to insulate the contents of the 
container and/or to protect users from the extreme heat or 
cold of the container. In this respect, the outer surface 
of the peripheral wall may be insulated in any required 
manner. For example, an outer wrapper of a plastics 
material may be provided on the exterior of the peripheral 
wall. 

In an alternative embodiment the peripheral wall, at 
least, of the container may be made of a plastics material 
sufficiently thick to provide for heat insulation. 

One or more elongate inserts may be provided for 
retention within the external cavity of the container. 

It is preferred that a range of inserts be provided so 
that a range of containers with different functions may 
similarly be provided. 

Generally, it is preferred that the insert is arranged 
to be retained by a push fit within the external cavity. 
Not only does this simplify the retention of the insert, 
but it also ensures good heat conducting contact between 
the insert and between the peripheral defining wall of the 
external cavity. 

Preferably, the insert is shaped to have an external 
configuration which is substantially the same as the 
internal configuration of the external cavity. For 
example, each insert may be substantially cylindrical with 
a domed top and a planar base. 
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The insert may be arranged to keep the contents of a 
container cool. For example, the insert may comprise a 
freezable material. This material is preferably one which 
melts at less than 5°C, for example, water, heavy water or 
a freezable gel. It will be appreciated that if a frozen 
insert is inserted into the external cavity of a cooled 
container, the insert will act to absorb heat from the 
contents of the container, such heat tending to melt the 
frozen material of the insert. Such a frozen insert may be 
effective in keeping the container contents chilled for up 
to 8 hours. 

Such a frozen insert may also be used to cool the 
contents of the container in the first instance, but such 
cooling may be rather slow. 

If cooling of the contents is required, it is proposed 
that an insert be provided which is a cooling element. For 
example, the insert may be an electrically powered cooling 
element, or a cooling element relying upon chemical 
reactions. In one embodiment, the cooling element is a gas 
cylinder with controllable vent means for venting the gas 
to atmosphere when cooling thereof, and of the container 
contents, is required. 

Alternatively, the insert may comprise a heating 
element. Such a heating element may be chemically powered 
or electrically powered, for example. 

Where electrical power is required this may be 
provided by batteries incorporated within the insert. 
Additionally, and/or alternatively, the insert may be 
connectible to an external electrical source such as the 
mains, or to a car or other external battery. 

Preferably, a bottom cap is provided to extend across 
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the base of the external cavity when the insert is retained 
therein. Such a cap may act to deny accidental access to 
the insert, and to any control means provided thereon. 



5 The present invention also extends to an elongate 

insert for receipt within an external cavity defined in a 
beverage container. 

Embodiments of the present invention will hereinafter 
10 be described, by way of example, with reference to the 
accompanying drawings, in which: 



Figure 1 shows a cross section of a first embodiment 
of a beverage container of the present invention, 
15 Figure 2 shows a second embodiment of a beverage 

container of the invention provided with insulation, 

Figure 3 shows an elongate insert for use with the 
container of Figure 2, 

Figure 4 shows a cross section through the container 
20 of Figure 2 with the insert and insulation in place, 

Figure 5 shows one example of an insert for cooling a 
container, and 

Figure 6 shows one example of an insert for heating a 
container . 

25 

The present invention relates to a container, such as 
a can, for beverages which may be self-cooling, or self- 
heating, or provided with means to keep the contents warm 
or cold. In this respect, it is generally required to 
30 chill, or keep cool, beverages such as beer, soft drinks 
and iced tea. It is generally required to heat, or keep 
warm, drinks such as tea, coffee, hot chocolate and soup. 
A container of the present invention can achieve all of 
these functions by simple choice of an appropriate insert. 

35 



Figure 1 is a cross section through a container 10 of 
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the present invention. This container 10 has a 
substantially cylindrical peripheral wall 12 which is 
closed at one open end by a top member 14. A conventional 
container as 10 would also have a generally planar base 
5 closing the other open end of the peripheral wall 12. 

However, and as can be seen in Figure 1, the container 10 
of the invention has a base member 16 formed from sheet 
material to define an elongate, external cavity 20 which 
extends within the peripheral wall 12 substantially along 

10 the longitudinal axis A-A of the container 10. It will be 
appreciated that the peripheral wall 12 and the top and 
base members 14 and 16 of the container together define an 
internal cavity 22 in which the beverage is received. It 
will be seen that the external cavity 20 extends within 

15 this internal cavity 22, but is separated therefrom by the 
peripheral defining wall 17 of the external cavity 20 which 
is formed by the base member 16. 

The container 10 illustrated in Figure 1 is configured 
20 to have the same external dimensions and shape as a 

conventional half litre beer can. However, the presence of 
the external cavity 20 reduces its capacity. The 
arrangement shown in Figure 1 reduces the capacity of a 
half litre can to .33 litre. Figure 2 illustrates an 
25 alternative configuration which reduces the capacity of a 
half litre can to .44 litre. However, each of the cans of 
Figures 1 and 2 has the same external dimensions as 
conventional cans, and therefore each can be used and 
filled on existing filling lines. 

30 

The external cavity 20 of the can 10 is to be utilised 
to enclose an insert to effect heating or cooling of the 
can, or to keep the contents thereof warm or cool. To be 
effective, the external cavity 20 extends over a major part 
35 of the length of the longitudinal axis A-A of the can 10. 
This provides the peripheral defining wall 17 of the 
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external cavity 20 with a large surface area within the can 
10 to enhance heat conduction. If necessary, vanes or 
other surface area extending devices may be carried on the 
surface of the peripheral defining wall 17 which is within 
the internal cavity 22. Such surface extending means (not 
shown) enhance heat conduction between the internal and 
external cavities 20, 22 without interfering with the 
filling of the container on a conventional filling line. 

As has been made clear above, a can 10, as shown in 
Figure 1, may be used with a selected insert to obtain the 
effect required. The insert may be mounted in the can 
after it has been filled and sealed. This means that any 
treatments required on the can and its contents may be made 
without any adverse effects on the insert. For example, a 
filled can 10 , as shown in Figure 1, may be subjected to a 
pasteurisation process if required. 

Figures 2 to 4 show an embodiment of a can 10 of the 
invention to be used to keep cold drinks cold. The can 10 
shown in Figure 2 is substantially identical to that of 
Figure 1 except that the external cavity 20 is somewhat 
narrower. In addition, the can 10 of Figure 2 has been 
covered with an insulating material sleeve 24, and a top 
cap 26 and a bottom cap 28 of an insulating material are 
provided. Figure 3 shows an insert 30 which can be 
inserted into the external cavity 20 of the can 10 as shown 
in Figure 2. The insert 30 is configured to be a push fit 
within the cavity 20 such that specific retention means 
will not generally be required. Furthermore, the external 
periphery of the insert 30 is substantially the same size 
and shape as the internal periphery of the external cavity 
20 to ensure good heat conduction. Of course, and as is 
apparent from Figure 4, the bottom insulating cap 28 co- 
operates with the can 10 and the insert 30 and may have a 
function of aiding the retention of the insert 30. 
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Generally, however, the bottom insulating cap 28 is 
provided simply to keep the contents of the can cold and/or 
to act as a tamper proof seal. 

5 The insert 30 of Figure 3 is a metal cylinder, for 

example, filled with a material 31 which melts at a 
temperature of less than 5°C. The material 31 within the 
insert 30 may be water, heavy water, or a gel with a low 
melting temperature, 

10 

The can as shown in Figures 2 to 4 may be assembled by 
the user or by a retailer. Thus, the can 10 with its 
contents, but without its insert 30, is stored in a 
refrigerator, and the insert 30 is kept in a freezer until 

15 the material 31 therein is frozen solid. When it is 
required to use the can 10, it is removed from the 
refrigerator and the frozen insert 30 is inserted in its 
cavity 20. The insulating cap 28 is put in place. In this 
configuration, with all of the surfaces insulated, and the 

20 insert 30 in position, the contents of the can will keep 

cool for up to 8 hours. This means that the can 10 can be 
transported, or left without refrigeration, for this time 
and a chilled drink will still be available from it. 

25 It would be possible to use a frozen insert 30, for 

example, as shown in Figure 3, to chill the contents of a 
can 10, if required. 

To work efficiently, good heat conduction is required 
30 between the insert 30 and the peripheral defining wall of 
the external cavity 20. Therefore, it is generally 
preferred that the defining wall 17 be of metal and that 
the wall of the insert 30 similarly be of metal. It may 
also be desirable to interpose a conductive gel between the 
35 insert 30 and the defining wall 17. 
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It is not essential that the insert 30 be contained by 
a peripheral wall although it is preferabl . It would, for 
example, be possible to pack ice cubes with cold water into 
the external cavity 20. Of course, in this case a water 
5 tight seal would be required for the base of the external 
cavity 20. 

Any insert material which has a low melting 
temperature and can absorb heat over an extended period may 
10 be used in place of the frozen water, frozen heavy water, 
or frozen gel to provide the cooling insert 30. 

It is equally possible to keep the contents of a 
warmed can 10 warm by use of a heated insert. For example, 
15 an insert, as 30, filled with a heat retaining gel may be 
heated and then inserted into the external cavity 20 to 
keep the heated contents of the can warm. 

Figure 5 shows one embodiment of an insert 40 for 
20 cooling or chilling the contents of a can 10. The insert 
40 is a cylinder having a gas chamber 48 containing carbon 
dioxide under pressure. The gas is pressurised to the 
extent that it is liquid. A valve (not shown) is provided 
to control an opening 42 of the gas chamber 48. When the 
25 valve is opened, the gas vents, and as it does so it 

evaporates and absorbs heat. Although carbon dioxide may 
be vented directly to atmosphere the insert 40 shown in 
Figure 5 includes an expansion chamber 44 in which the 
vented gas may expand. In this manner, the flow rate of 
30 the gas as it exits through a port defined in a base 
structure 46 is reduced for safety. 

The relative sizes of the gas chamber 48 and of the 
expansion chamber 44 may be chosen as required. The gas 
35 within the gas chamber 48 may be any gas which would be 

subjected to a change of phase at appropriate temperatures. 
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Some gases may have to be flowed through a catalyst or 
chemicals before they are vented to atmosphere and such 
catalysts or chemicals may be provided within the chamber 
44. 

5 

The self-cooling can incorporating an insert as 40 is 
preferably manufactured with the insert in place. The base 
structure 46 of the insert, which supports the vent valve, 
is received within a appropriate recess in the base member 

10 16. A bottom cap, as 28, is preferably retained on the can 
to hide the base structure 46 from view and prevent 
accidental actuation. Preferably, destruction of the 
bottom cap 28 is required to give access to the base 
structure 46. The bottom cap 28 therefore provides an 

15 indication of tampering. 

When it is required to dispense cooled contents from 
the can 10, it is turned upside down. The bottom cap 28 is 
removed, and the vent valve is actuated to vent the gas in 

20 the gas chamber 48 to atmosphere. The can is retained in 
this position for the few minutes necessary for all the gas 
to vent. Those few minutes enable the heat to be extracted 
from the can contents by the evaporating gas, whereby the 
can contents are chilled. The can may then be turned the 

25 correct way up and opened at the top to provide access to 
the contents in the usual manner. 

Clearly, to chill the contents of a can using an 
insert as 40 requires that an insert capable of absorbing 

30 heat be inserted in the external cavity of the can. Any 
appropriate insert may be used. For example, an 
electrically powered insert, such as one utilizing the 
Peltier effect, may be provided. An electrically powered 
insert may include appropriate batteries or the insert may 

35 b connected to mains or external battery power. 
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Figure 6 shows one embodiment of an insert 50 for 
heating the contents of a can 10. The illustrated insert 
50 uses water and lime to provide an exothermic chemical 
reaction but any other constituents generating heat may be 
5 utilised. 

The insert 50 shown in Figure 6 comprises a generally 
cylindrical metal cylinder which has a plurality of spaced, 
longitudinally extending channels 52 along its outer 

10 surface. Thus, when the insert 50 is within the external 

cavity 20, the channels 52 extend between the insert 50 and 
the wall 17 of the cavity 20. Internally the length of the 
cylinder 50 is divided by a membrane 54 into two chambers 
56, 58. The first of these chambers 55 contains lime, and 

15 the second of these chambers 58 contains water. Within the 
water chamber 58 there is also a membrane piercer 60 which 
is actuatable by a button 62 provided at the bottom of the 
insert 50. A tamper evident seal 64 may also be provided. 

20 In use, the insert 50 is received within the external 

cavity 20 of a container 10 so that the button 62 is at the 
base of the can. Generally, and as shown in Figures 1 and 
2, the base wall 16 of the can is shaped to provide a domed 
base and it is within this dome that the button 62 can be 

25 accommodated. In its normal state, the can 10 will have a 
base cap, as 28, which protects the button 62. 

When it is required to heat the contents of the can, 
the can is stood on its top so that its base is accessible. 

30 Any base cap 28 is removed so that the button 62 is 
accessible. Depression of the button 62 causes the 
membrane 54 to be pierced by the membrane piercer 60 and 
hence water from the chamber 58 flows over the lime in . 
chamber 56 causing the exothermic reaction. The steam 

35 which is generated exits through a membrane covered vent 66 
provided on the top dome of the insert 50 and the steam is 
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discharged from the container by way of the channels 52. 
The user will retain the can on its top until the exit of 
steam has been completed. At this stage, the contents of 
the can will have been heated to a satisfactory 
5 temperature. For example, it can take less than two 

minutes to heat the contents of the can to 70°C. At this 
juncture, the can is turned the correct way up, and the 
contents of the can can be dispensed in the normal way. 

10 Clearly, to heat the contents of a can using an insert 

as 50 requires that an insert capable of generating heat be 
inserted into the external cavity of the can. Any 
appropriate insert may be used. For example, any 
appropriate chemical reaction may be utilised to provide 

15 the heating. If required, the heating may be electrically 
powered, and the insert may include batteries or be 
connected to mains or external battery power. 

Only a number of the possible embodiments of the 
20 present invention have been described and illustrated 

above. In this respect, it will be appreciated that the 
construction of the can and the construction of the insert 
can be chosen as required to meet the circumstances. 
Variations and modifications may be made to the embodiments 
25 disclosed and illustrated within the scope of the 
accompanying claims. 
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CLAIMg 

1. A container for a beverage having a tubular peripheral 
wall defining two spaced open ends, one open end being 

5 closed by a top member, and the other open end being closed 
by a base member, said peripheral wall and the top and base 
members defining an internal cavity for containing a 
beverage, wherein said base member is indented to define an 
external cavity which extends within said peripheral wall 
10 substantially along the longitudinal axis of said 

container, wherein said external cavity extends within the 
internal cavity, but is separated therefrom by said base 
member, and wherein said external cavity extends over a 
major part of the length of said longitudinal axis. 

15 

2. A container for a beverage having a tubular 
peripheral wall defining two spaced open ends, one open end 
being closed by a top member, and the other open end being 
closed by a base member, said peripheral wall and the top 

20 * and base members defining an internal cavity for containing 
a beverage, wherein said base member is indented to define 
an external cavity which extends within said peripheral 
wall substantially along the longitudinal axis of said 
container, wherein said external cavity extends within the 

25 internal cavity, but is separated therefrom by said base 
member, and wherein an elongate insert is retained within 
said external cavity. 

3. A container as claimed in Claim 1 or Claim 2, wherein 
30 said base member is formed from sheet material. 

4. A container as claimed in Claim 3, wherein said sheet 
material is conductive. 



35 5. A container as claimed in Claim 4, wherein said sheet 
material is m tal. 
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6. A container as claimed in any of Claims 3 to 5, 
wherein the sheet material of the base member is shaped to 
form a peripheral defining wall of said external cavity, 
one surface of said peripheral defining wall being within 

5 said external cavity, and the opposed surface of said 

peripheral defining wall being within said internal cavity. 

7. A container as claimed in Claim 6, wherein at least 
said opposed surface of said peripheral defining wall has 

10 means to extend its surface area. 

8. A container as claimed in any preceding claim, wherein 
said tubular peripheral wall is generally cylindrical. 

15 9. A container as claimed in any preceding claim, wherein 
said external cavity is generally cylindrical. 

10. A container as claimed in any preceding claim, 
manufactured from three parts. 

20 

11. A container as claimed in any of Claims 1 to 9, 
manufactured from two parts. 

12. A container as claimed in any preceding claim, 
25 manufactured from metal. 

13. A container as claimed in any of Claims 1 to 11, 
wherein at least the peripheral wall is made of a plastics 
material . 

30 

14. A container as claimed in any preceding claim, wherein 
insulation is applied to the outer surface of said 
peripheral wall. 

35 15. A container as claimed in Claim 1, further comprising 
an elongate insert retainable within said external cavity. 
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16. A container as claimed in any of Claims 2 to 15, 
wherein said insert is selected from a plurality of 
different inserts. 

5 17. A container as claimed in any of Claims 2 to 16, 

wherein the insert is retained by a push fit within said 
external cavity. 

18. A container as claimed in any of Claims 2 to 17, 
10 wherein said insert is arranged to keep the contents of 

said container cool and comprises a frozen material. 

19. A container as claimed in Claim 18, wherein the frozen 
material is one which melts at less than 5°C. 

15 

20. A container as claimed in any of Claims 2 to 17, 
wherein said insert is a pressurised gas cylinder with 
controllable vent means for venting the gas to atmosphere. 

20 21. A container as claimed in any of Claims 2 to 17, 
wherein said insert comprises an electrically powered 
cooling element. 

22. A container as claimed in any of Claims 2 to 17, 

25 wherein said insert comprises a chemically powered cooling 
element . 

23. A container as claimed in any of Claims 2 to 17, 
wherein said insert comprises a chemically powered heating 

30 element . 

24. A container as claimed in any of Claims 2 to 17, 
wherein said insert comprises an electrically powered 
heating element. 

35 

25. A container as claimed in any of Claims 2 to 24, 
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further comprising a bottom cap extending across the base 
of the insert within the external cavity to protect the 
insert. 

5 26. A container as claimed in any of Claims 2 to 24, 

further comprising a conductive gel in said external cavity 
for enhancing heat transfer between said insert and said 
internal cavity. 

10 27. An elongate insert for receipt within an external 

cavity defined in a beverage container, wherein said insert 
is arranged to heat up slowly from frozen whereby the 
contents of the container can be kept cold. 

15 28. An elongate insert for receipt within an external 

cavity defined in a beverage container, wherein the insert 
is arranged to be self-cooling whereby the contents of the 
container can be cooled. 

20 29. An elongate insert for receipt within an external 

cavity defined in a beverage container, wherein the insert 
is arranged to be self-heating whereby the contents of the 
container can be heated. 

25 30. A container for a beverage substantially as 

hereinbefore described with reference to the accompanying 
drawings. 

31. An insert for a beverage container substantially as 
30 hereinbefore described with a reference to the accompanying 
drawings . 



WO 96/29255 



PCT/GB96/00692 




SUBSTITUTE SHEET (RULE 26) 




SUBSTITUTE SHEET (RULE 26) 



INTERNATIONAL SEARCH REPORT 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC 6 B65O25/02 B65D81/18 



According to International Patent Qascficatton (IPC) or to both nation 4] cl as fi cation and IPC 



Int ionai Applicaoon No 

PCT/GB 96/00692 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC 6 B65D F25D 



Documentation searched other than minimum documentation to the extent thai such documents are included in the fields searched 



Electronic data base consulted dunng the intemaoonal search (name of data base and, where practical, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category * 



Citation of document, with indication, where appropriate, of the relevant passages 



US.A.4 656 838 (SHEN) 14 April 1987 



see the whole document 



US.A.3 369 369 (WEISS) 20 February 1968 



see the whole document 



■/-■ 



Relevant to claim No. 



1,3-6, 

8-10,12, 

25 

2,15,16, 
20 

1-6, 

8-10, 

15-17, 

22,23, 

25,28,29 



Further documents are listed in the continuation of box C. 



m 



Patent family members arc listed in annex. 



" Special categories of atcd documents : 

'A* document defining the general state of the art which is not 

considered to be of particular relevance 
*£" earlier document but published on or after the international 

filing date 

X" document which may throw doubts on pnonty daimfs) or 
which is a led to establish the publication date of another 
atation or other special reason (as specified} 

*0* document referring to an oral disclosure, use, exhibition or 
other means 

"P" document published on or to the international filing date but 
later than the pnonty date claimed 



later document published alter the international filing date 
or pnonty date and not in conflict with the application but 
atcd to understand the principle or theory underlying the 
invention 

document of parocular reicvanor, the ci aimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

document of particular relevance; the claimed invention 
cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art 



document member of the i 



t patent family 



Date of the actual completion of the international search 



25 July 1996 



Name and mailing address of the ISA 

European Patent Office, P.B. 38 It Patendaan 2 



SIT- 2280 HV RipwT*- 
Td. 31.70) 340.2040, Tx. 31 651 epo ni. 
Far 31-70) 340-3016 



Date of mailing of the international search report 



m *>0&36 



Authorized officer 



Gino, C 



PonnPCT.1SA/2lO<a 



I shMt} (July 1W2) 



page 1 of 2 



INTERNATIONAL SEARCH REPORT 



(nu omJ Application No 

PCT/GB 96/G0692 



C^CononuAQoo) DOCUMENTS CONSIDERED TO BE RELEVANT 



Category ' 

X 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



US, A, 3 970 068 (SATO) 20 July 1976 

see the whole document 

US, A, 4 981 022 (SNYDER) 1 January 1991 

see abstract; figures 

DE.A.32 26 663 (SOHLBACH) 29 December 1983 
see the whole document 

EP,A,0 297 724 (THE COCA COLA CO.) 4 

January 1989 

see the whole document 

US.A.2 409 279 (HILLER) 15 October 1946 



1-12, 
14-17, 
22,23, 
25,28,29 



1,8-10, 
13 



28 



1 



Fern PCT .ISA/310 (odauauauoa of ttax* tfiati) (July 1997) 



page 2 of 2 



INTERNATIONAL SEARCH REPORT 

Information on patent family member* 



Patent document 
cited in search report 



Publication 
dau 



Intc onal Application No 

PCT/GB 96/00692 



Patent family 
member(i) 



Publication 
date 



U5-A-4o:>oo3o 


1 A C\A Ql 

14-04-8/ 


NONE 






U5-A-33o93o9 


on no 
20-02-OO 


NONE 






IIC A ?Q7^ACO 

US-A-39/0OOO 


OA A7 7C 

20-U/-/O 


in a 
JP-A- 


OOOOOOO/ 


2y-Ul-/0 






a n a 

AR-A- 


2001/4 


OA- 1 C\ 1A 
24- 10- /4 






AT O 

AT-B- 


OOQ1 OQ 

33912o 


in Ifl 77 
10-10-// 






AT D 

AT-B- 


34oo/y 


07 11 7fl 
2/ -11-/0 






AU-B- 


476853 


07-10-76 






AU-B- 


6519974 


07-08-75 






BE-A- 


812414 


01-07-74 






CA-A- 


1014525 


26-07-77 






CH-A- 


580010 


30-09-76 






DE-A- 


2426129 


05-12-74 






FR-A,B 


2231342 


*)7 in 7/1 

2/-12-/4 






GB-A- 


1455188 


10-11-/O 






it 1 A 

NL-A- 


7401810 


no io 7/1 
03-12-/4 






SE-A- 


7403696 


02-12-74 


US-A-4981Q22 


01-01-91 


NONE 






DE-A-3226663 


29-12-83 


NONE 






EP-A-297724 


04-01-89 


US-A- 


4802343 


07-02-89 






AU-B- 


1582388 


05-01-89 






JP-A- 


1124575 


17-05-89 






ZA-A- 


8803604 


28-11-88 


US-A-2409279 


15-10-46 


NONE 







Form PCT.-1SA.110 (put family rats) (July IW| 



